in a stable form. Their use in selective batchwise adsorption of the porphyrins from crude diphtheria toxoid was therefore investigated.
Crude toxoid was prepared by use of stationary cultures of Corynebacterium diphtheriae P.W.8 grown on Norlin's modification of Mueller and Miller's medium and detoxified with 0.5 % Formalin at 30 C. Protein content was based on Kjeldahl nitrogen estimation or ultraviolet absorption after precipitation with trichloroacetic acid. Porphyrins were estimated by the ether extraction method of Pappenheimer. Flocculating activity (Lf/ml) was determined by Ramon's method.
In preliminary experiments, Ecteola-cellulose adsorbed the red pigment satisfactorily when used at a concentration of 8.75 mg/ml for 30 min at room temperature (approximately 20 C). A range of anion-exchange celluloses were therefore prepared in the chloride form and compared by use of these conditions. Cellulose was included as a control.
Ecteola-cellulose was the most specific in adsorption of the porphyrins without undue loss of flocculating activity (Table 1) . When only one-fifth the amount of adsorbent was used, the protein adsorption on the celluloses was reduced, but Ecteola-cellulose remained the most specific. After testing the effect of the concentration of Ecteola-cellulose with several batches of toxoid, we selected a concentration of 8.75 mg/ml as the best for further use since it usually removed 90% or more of the porphyrin with a reduction of not more than 7 % in the Lf/ml. The light absorption curves of toxoid and adsorbed toxoid are recorded in Fig. 1 . The porphyrin causes a shoulder on the toxoid curve near 400 m,u which is absent after adsorption. The Ecteola-cellulose which had been used for adsorption was washed with saline until free from protein and was then eluted with 1 N HCI. The absorption curve of the eluate is also shown in Some effects of temperature, salt concentration, pH, and time of contact on adsorption by Ecteolacellulose were also investigated. Temperature had only a small effect on the adsorption, which was slightly more efficient at 37 C and at 20 C than at 2 C (e.g., 16.5% unadsorbed at 2 C, 9.6% at 20 C, and 7.0% at 37 C). With dialyzed toxoid, there was increased adsorption of protein and flocculating activity, whereas there was less adsorption with toxoid to which solid NaCI had been added to increase the concentration by 0.15 M. Porphyrin adsorption was satisfactory over the pH range from 5.8 to 8.1. The adsorption was nearly complete after 5 min and contact up to 24 hr did not result in further losses of flocculating activity. Ecteola-cellulose sterilized by autoclaving gave similar results to those reported here.
Our results show that Ecteola-cellulose is suitable for use as a selective adsorbent for the porphyrins present in crude diphtheria toxoid. The adsorption can be carried out as a simple batchwise treatment without undue loss of flocculating activity and toxoid protein. Ecteolacellulose has advantages over Mg(OH)2 gel for this purpose as it is commercially available in a stable form ready for use. The adsorption process can be carried out aseptically and the Ecteolacellulose can be recovered for further use.
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